A life span health-behavior model was investigated in this longitudinal study of personality influences on health. Teachers assessed 963 elementary schoolchildren on traits that formed scales assessing the dimensions of the five-factor (Big Five) model of personality. Smoking, alcohol use, body mass index (BMI), and self-rated health were assessed 40 years later in midlife. Childhood personality traits were significantly associated with all 4 outcomes, and the effects were consistently larger for women than men. For men and women, childhood Conscientiousness was associated with less adult smoking and better adult self-rated health and, for women only, with lower adult BMI. Mediation analyses suggested that the effects of Conscientiousness on self-rated health were partially mediated by smoking and BMI. These findings add to the growing evidence that childhood personality traits predict adult health outcomes and are discussed in terms of future testing of the life span health-behavior model.
Chronic diseases are the end product of a lifetime of genetic, environmental, and situational influences. Studies spanning long intervals in adulthood suggest that temperament and personality variables can have far-reaching effects on health (e.g., Adams, Cartwright, Ostrove, Stewart, & Wink, 1998; Danner, Snowden, & Friesen, 2001; Graves, Mead, Wang, Liang, & Klag, 1994) . The question remains whether personality traits assessed in childhood, when personality is still developing, are important for adult health outcomes. For the purpose of preventing chronic illness, the earlier that at-risk individuals can be identified, the better.
Personality traits have been shown to influence children's and adolescents' health-damaging behaviors such as smoking and alcohol use (e.g., Caspi, 2000; Caspi et al., 1995; Tarter et al., 1999) . These and other studies implicate personality traits associated with low restraint (e.g., low achievement orientation, unconventionality, sensation seeking, lack of ego control, high activity, learning difficulties, unconscientiousness) and poor social adaptation (e.g., low positive affect, aggressiveness, shyness, disagreeableness) as determinants of children's health-damaging behaviors (e.g., Gerrard, Gibbons, Benthin, & Hessling, 1996; Jessor & Jessor, 1977; Markey, Markey, & Tinsley, 2003; Shedler & Block, 1990; Wills, DuHamel, & Vaccaro, 1995; Zuckerman, 1991) . However, with one important exception (Friedman et al., 1993) , none of the longitudinal studies of children's personality traits have followed the sample beyond young adulthood.
Evidence for childhood personality influences on adult health outcomes, specifically on longevity, has emerged from the Terman Life Cycle study (Terman & Oden, 1947) . Childhood Conscientiousness was predictive of greater longevity for both men and women (more strongly for men than women), permanence of mood showed some evidence of being protective for men, and childhood cheerfulness was predictive of a shorter life span (Friedman et al., 1993) . The magnitude of these childhood personality risk factors was comparable with those of elevated serum cholesterol level and elevated resting systolic blood pressure in adulthood. The Terman Life Cycle study, which provides initial support for a continuous developmental path from child personality to adult health outcomes, inspired the present study.
In the absence of other studies spanning the decades from childhood to midlife, research on associations between adult personality traits and adult health behaviors provides another source of hypotheses about enduring influences of childhood personality.
Personality influences on adult health behaviors and outcomes have been examined using the five-factor model (Digman, 1990; John & Srivastava, 1999) . This model has the advantage of providing a unifying, hierarchical taxonomy for traits (Goldberg, 1993) and enables the study of both broad and narrow personality influences using a widely accepted framework (Marshall, Wortman, Vickers, Kusulas, & Hervig, 1994; Smith & Williams, 1992) . At the broadest level of personality description, the model identifies five bipolar dimensions referred to as the Big Five: Extraversion versus Introversion (e.g., assertive, energetic vs. shy, submissive), Agreeableness versus Hostility (e.g., helpful, kind vs. rude, cruel), Conscientiousness versus Unconscientiousness (e.g., controlled, hardworking vs. careless, impulsive), Emotional Stability versus Neuroticism (e.g., calm, well-balanced vs. anxious, moody), and Intellect/Openness versus Unintellectual/Not open to experience (e.g., curious, creative vs. unintelligent, unimaginative).
One or more of the Big Five traits have been associated with a number of self-reported health behaviors and health outcomes among adults (Booth-Kewley & Vickers, 1994; Ingledew & Brunning, 1999) . In particular, traits related to Conscientiousness have been consistently associated with health behaviors that are risk factors for chronic illness (Bogg & Roberts, 2004) . For example, Conscientiousness has been associated with less tobacco use (Clark & Watson, 1999; Tucker et al., 1995) , reduced exposure to environmental tobacco smoke (Hampson, Andrews, Barckley, Lichtenstein, & Lee, 2000) , and less alcohol consumption . Christensen et al. (2002) observed higher mortality rates over 4 years in chronic renal-insufficiency patients with low Conscientiousness scores.
Other studies have implicated each of the remaining Big Five domains as predictors of adult health behaviors and/or health outcomes. Extraversion has been associated with higher levels of smoking and physical exercise (Gilbert, 1995; Rhodes & Courneya, 2003) , and the sociability facet of Extraversion was protective against the common cold (Cohen, Doyle, Turner, Alper, & Skoner, 2003) . Extraverts and those with higher scores on Agreeableness tend to perceive themselves to be in better health (Goodwin & Engstrom, 2002) . Lack of Agreeableness subsumes hostility, which has been associated with cardiovascular and other diseases (Barefoot et al., 1991) . Individuals with lower scores on Emotional Stability (i.e., higher scores on Neuroticism or Negative Affect) tend to report more symptoms and perceive themselves in poorer health (Costa & McCrae, 1987; Jerram & Coleman, 1999) . Christensen et al. (2002) observed higher mortality rates in chronic renal-insufficiency patients with high Neuroticism scores, although Emotional Stability/Neuroticism has not been consistently associated with mortality (Korten et al., 1999) . Intellect/Openness was associated with more healthful food habits (Goldberg & Strycker, 2002) , and childhood intelligence (distinct from but related to Intellect/Openness) has been associated with longevity (Whalley & Deary, 2001) .
Personality traits influence health by processes involving three broad classes of factors: health behaviors, social environmental variables, and physiological mechanisms (Adler & Matthews, 1994; Friedman, 2000) . Models of the relations between personality and health typically focus on a subset of these variables and mechanisms. In the present study, we tested elements of a healthbehavior model and did so from a life span perspective (Smith & Spiro, 2002) . The health-behavior model postulates that the influence of personality traits on morbidity and mortality is mediated by health behaviors. Good health status is expected to result from enduring patterns of performance of health-enhancing behaviors and avoidance of health-damaging behaviors. The Terman Life Cycle study only partially supported the health-behavior model. The effects of conscientiousness and of cheerfulness (Martin et al., 2002 ) on longevity were not fully mediated by their associations with risky hobbies, alcohol and tobacco use, and obesity. These findings are a reminder that health outcomes are determined by numerous other factors that may also be influenced by personality traits.
In the present study, childhood personality traits were assessed by teachers when the participants were in elementary school. Entire classrooms participated, so to the extent that the adult sample is representative of the original cohort, it should also be representative of the elementary school population in these islands of Hawaii at that time (1959 -1967) . These data were used to derive scores on the Big Five (Goldberg, 2001) . Forty or so years later, the participants completed a questionnaire asking about their health behaviors and their health status. The participants differ markedly from the exclusively White and high-IQ sample of the Terman study because they are drawn from diverse cultural groups in Hawaii and they represent a wide range of educational attainment.
This report presents findings for four outcomes: cigarette smoking, alcohol use, body mass index (BMI), and self-rated health. Smoking, alcohol use, and BMI are established behavioral risk factors for the leading causes of mortality (cardiovascular disease, cancers, and diabetes). They were analyzed extensively in the Terman data by Friedman and his colleagues (e.g., Friedman et al., 1995 Friedman et al., , 1993 Tucker et al., 1995) . Self-rated health is of particular interest as a self-report measure of health status because it is one of the best predictors of mortality (Benyamini, Leventhal, & Leventhal, 1999; Idler & Benyamini, 1997) .
On the basis of the life span health-behavior model, it was hypothesized that there would be significant prospective associations between childhood personality traits and adult health behaviors and health outcomes assessed 40 years later. Past research on adults and children, including the Terman Life Cycle study, provided grounds for predicting independent contributions from all of the Big Five personality domains in the prediction of health behaviors and health outcomes. It was hypothesized that higher levels of childhood Conscientiousness would predict lower levels of adult smoking, alcohol use, and BMI, and higher self-rated health. Higher levels of Extraversion were predicted to be associated with more smoking and alcohol use. For the remaining Big Five traits (Agreeableness, Emotional Stability, and Openness/ Intellect), higher scores in childhood were expected to predict better adult outcomes (i.e., less smoking and alcohol use, lower BMI, and better self-rated health).
Personality traits may exert different influences on adult outcomes for men versus women. Friedman et al. (1993) reported stronger effects of Conscientiousness on mortality for men than women and that permanence of mood was only protective for men, which suggests that corresponding gender differences would be expected in the associations between personality traits and intermediate outcomes such as the ones studied here. In other analyses of these data, Tucker et al. (1995) did not find trait-by-gender interactions in the prediction of smoking and alcohol use. However, not all possible interactions were examined in that study. In a study of older people, Jerram and Coleman (1999) found that Agreeableness and Openness were more important predictors of various health measures (including self-rated health) for women, and Emotional Stability and Conscientiousness were more important for men. Given these indications that personality traits may influence health-related outcomes differently for men and women, the gender-by-trait interactions for the five traits were examined here.
This study also provided an opportunity to begin to test possible mediational pathways (i.e., from childhood personality through health behaviors to adult health outcome) implied by a life span, health-behavior model. Smoking, alcohol use, and BMI (a proxy for overeating and underexercising) are expected to be mediators of the influence of childhood traits on self-rated health.
Method

Participants
The sample consisted of people who, as children in elementary schools in Hawaii, were assessed on personality scales by their teachers and as adults completed a self-report questionnaire assessing health behaviors and outcomes. Of the 2,337 members of the original childhood cohort not known to be deceased and for whom first and second names were available, 1,707 (73%) were located. Of those, 1,057 (62% of those located) gave their written consent to participate in this follow-up study and for their childhood personality assessments to be used and completed the adult questionnaire.
1 These participants are representative of the original sample of children in terms of gender (47% women) and scores on the Big Five personality dimensions derived from the teacher assessments (Hampson et al., 2001 ). The adult sample is composed of 37% Japanese Americans, 21% Native Hawaiians or part-Hawaiians, 18% of European ancestry, and 24% of Filipino, Chinese, Okinawan, Korean, or other Pacific Island ancestry. For the analyses reported here, the participants (N ϭ 963; 518 men and 445 women) included the three of the six subsamples referred to by Goldberg (2001) as the Oahu and Kauai samples; the three samples of children from the University of Hawaii laboratory school (who were assessed on other variables) were not analyzed.
Study Design
Teachers' assessments of childhood personality traits were obtained between 1959 and 1967 when the children were in Grades 1, 2, 5, or 6. Self-reports of health behaviors and outcomes were obtained by mailed questionnaires completed between November 1999 and October 2000 when participants ranged in age from 41 to 50 years (Mean age ϭ 45 years, SD ϭ 2 years).
Measures
Child personality traits. A detailed description of the childhood measures and the teacher assessment procedures has been provided by Goldberg (2001) . Six subsamples of elementary schoolchildren were assessed by their teachers (n ϭ 88) at the end of the school year on 36 to 63 personality attributes that differed somewhat across samples. The variables were originally chosen by Digman to represent at least 10 personality dimensions, although his analyses of these data revealed a robust fivefactor structure (Digman & Inouye, 1986) . For the subsamples used in this study, extensive definitions developed from focus groups with teachers were provided along with each trait (e.g., Persevering: Keeps at his (her) work until it is completed; sees a job through despite difficulties, painstaking and thorough). Teachers ordered all the students in their classroom by rank from lowest to highest on each trait using a fixed nine-step quasi-normal distribution.
In recent analyses of these data, Goldberg (2001) identified no more than five broad factors and demonstrated their equivalence to the Big-Five factor structure. The five-factor structure was recovered from both analyses of selected marker traits and from analyses of all the traits included in the assessments. These analyses were conducted separately for the Oahu 1st and 2nd graders, the Oahu 5th and 6th graders, and the Kauai sample. The mean factor loadings for the markers on their targeted factors ranged from .66 to .85 across these three subsamples. Childhood personality factor scores for each of the Big Five were derived for each participant on the basis of the analyses of all the traits included in the assessments.
Smoking. To qualify as ever having smoked cigarettes, participants had to report smoking at least 100 cigarettes in their entire lives. The present extent of smoking was assessed using the following scale: 0 ϭ Never smoked, 1 ϭ Ex-smoker, 2 ϭ Smokes less than half a pack day, and 3 ϭ Smokes half a pack or more a day.
Alcohol use. This variable was constructed by multiplying the number of days in the past month that alcohol was drunk by the amount of drinks typically drunk on one occasion.
BMI. Participants reported their height and weight, which were converted to BMI (weight/[height 2 ]). Self-reported health. This variable was assessed by a widely used item from the SF-36 Medical Outcomes Health Survey (Ware & Sherbourne, 1992) : "Compared to others of your same age and gender, would you say that in general your health is Poor, Fair, Good, Very Good, or Excellent?"
Participants indicated the highest level of education they had attained, and they identified their cultural/ethnic background.
Procedures
Participants completed these measures as part of a questionnaire sent to them by mail. On return of the completed survey and consent form, they received a modest payment.
Results
Preliminary Analyses
The correlations between each of the four outcomes and gender, grade, educational attainment, and cultural group membership are presented in Table 1 . Being male was associated with smoking and drinking more and having higher BMI. Higher educational attainment was associated with less smoking, less alcohol use, lower BMI, and better self-rated health. Native Hawaiians smoked more, had higher BMIs, and had poorer self-rated health. European Americans had better self-rated health. In preliminary regression analyses, including cultural-group variables as predictors had few effects on which traits predicted the adult outcomes. Therefore, cultural group was not included in the regression models reported below. Although not significant at the univariate level, grade (i.e., 1, 2, 5, or 6) was still included in all the multivariate analyses reported below to control for any effects of age differences at the time of the personality assessments.
Predicting adult outcomes separately for men and women. Stepwise multiple regressions were conducted to investigate the childhood trait predictors of each of the four outcomes (smoking, alcohol use, BMI, and self-rated health). To obtain an estimate of the amount of variance predicted by personality traits without the influence of gender, we conducted these analyses separately for men and women. The results, presented in Table 2 , indicated that the childhood traits were consistently more highly associated with women's outcomes than with men's. For women, lower levels of childhood Agreeableness and Conscientiousness were associated with smoking; none of the childhood traits predicted adult smoking for men. For women, higher levels of childhood Extraversion and lower levels of childhood Conscientiousness were associated with alcohol use; lower levels of childhood Emotional Stability were associated with alcohol use for men. For women, lower levels of childhood Agreeableness and Conscientiousness were associated with higher BMI; higher levels of childhood Emotional Stability were associated with higher BMI for men. For women, higher levels of childhood Extraversion and Conscientiousness were associated with better self-rated health; none of the childhood traits predicted self-rated health for men.
Predicting adult outcomes including gender in the regression models. Analyses conducted separately for men and women do not evaluate the significance of gender differences or of genderby-trait interactions. Therefore, regressions were conducted in which the predictors were the five childhood traits and the interactions between each of the traits and gender. Nonsignificant ( p Ͼ .05) predictors were removed by backward elimination, starting with the trait-by-gender interactions. Significant interactions with gender were evaluated in simple slope analyses following procedures recommended by Aiken and West (1991) . Table 3 shows the significant variables to enter the final models. In Table 3 , for the significant gender interactions, the statistics for the main effect of the trait involved in the interaction are reported with gender coded (men ϭ 0, women ϭ 1). To determine the main effect for women, we reran the regression with reverse coding for gender, and the relevant statistics for the main effect are provided in the text. Table 3 presents the final models for each of the four adult outcomes: (a) For both men and women, lower levels of childhood Conscientiousness were associated with smoking; for women only, lower levels of childhood Agreeableness were associated with smoking (␤ ϭ Ϫ.23, t ϭ Ϫ4.96, p Ͼ .01). (b) Men were likely to be drinking more alcohol than women. For both men and women, higher levels of childhood Extraversion and lower levels of Emotional Stability were associated with alcohol use. (c) For both men and women, lower levels of childhood Agreeableness were associated with higher BMI. For men only, higher levels of childhood Emotional Stability were associated with higher BMI. For women only, lower levels of childhood Conscientiousness were associated with higher BMI (␤ ϭ Ϫ.21, t ϭ Ϫ4.00, p Ͻ .001). (d) Gender was not a significant predictor of self-rated health. For both men and women, higher levels of childhood Extraversion and Conscientiousness were associated with better self-rated health.
2
Mediation Analyses
The possibility that the relations identified above suggest lifecourse pathways from childhood personality traits to adult outcomes was examined in mediation analyses. Tests for mediation were conducted following procedures described by Baron and Kenny (1986) . The requirements for mediation are that (a) the independent variable must predict the dependent variable; (b) the independent variable must predict the mediator, and the mediator must predict the dependent variable; and (c) when the mediator is included in the model with the independent variable, the relation between the independent variable and the dependent variable is substantially reduced (Baron & Kenny, 1986 ). This last step may be operationalized by testing the significance of the indirect path through the mediator using Sobel's (1982) standard error. Testing the indirect path is superior to relying on comparison of the coefficients in Steps 1 and 3 because these can be affected by the multicolinearity between the mediator and the independent variable. Focusing only on the most robust of the findings summarized in Table 3 (i.e., only those at p Ͻ .0125), we found that there were two plausible pathways.
First, for both men and women, smoking may mediate the relation between childhood Conscientiousness and adult self-rated health. Lower levels of childhood Conscientiousness were associated with more adult smoking, and lower levels of childhood Conscientiousness predicted poorer self-rated health. The correlation between smoking and self-rated health was Ϫ.20 ( p Ͻ .01). Thus, childhood Conscientiousness may influence adult self-rated health through its effect on smoking. The results of the mediation analysis are shown in Figure 1 . The direct path coefficient between Conscientiousness and self-rated health was reduced but remained significant with the inclusion of the mediator. The indirect path was significant, indicating that smoking partially mediated the effect of childhood Conscientiousness on adult self-rated health (z ϭ Ϫ2.49, p Ͻ .05).
Second, for women only, BMI may mediate the relation between childhood Conscientiousness and adult self-rated health. Lower levels of childhood Conscientiousness were associated with higher adult BMI, and lower levels of childhood Conscientiousness predicted poorer self-rated health. The correlation between BMI and adult self-rated health was Ϫ.36 ( p Ͻ .01). Thus, women's childhood Conscientiousness may influence adult selfrated health through its effect on BMI. The results of the mediation analysis are shown in Figure 2 . The direct path between Conscientiousness and self-rated health was reduced but remained significant with the inclusion of the mediator. The indirect path was significant, indicating that BMI partially mediated the effect of childhood Conscientiousness on adult self-rated health (z ϭ 3.65, p Ͻ .001).
Discussion
In this prospective study spanning the 40 years from childhood to midlife, personality traits assessed by teachers when the participants were in elementary school predicted health-related out-2 These regressions were repeated using a Bonferroni correction to adjust for testing predictors of four outcomes. Nonsignificant predictors ( p Ͼ .0125) were removed from the models. The more stringent significance level did not alter the pattern of results for smoking but did reduce the number of significant trait predictors for the other three outcomes. The remaining significant effects were as follows: (a) Higher levels of childhood Extraversion predicted more alcohol use for both men and women; (b) for women only, lower levels of childhood Conscientiousness predicted higher BMI; and (c) higher levels of childhood Conscientiousness predicted better self-rated health for both men and women. comes in adulthood. The effect sizes were consistently larger for women than men. All of the childhood traits were associated with outcomes for one or both genders, except Openness/Intellect. In particular, childhood Conscientiousness was associated with smoking, BMI, and self-rated health. The influence of childhood Conscientiousness on adult self-rated health was partially mediated by smoking and BMI. Together, these findings provide preliminary support for a life span health-behavior model and point to mechanisms underlying trajectories from childhood personality traits to adult health outcomes. The results replicate several findings from analyses of smoking, alcohol use, and BMI in the Terman Life Cycle study and also demonstrate some associations not revealed in the Terman data. Friedman et al. (1995) found that conscientious children were less likely to grow up to become smokers, although the effect was only marginally significant for women. In the present study, less childhood Conscientiousness was associated with more adult smoking for both men and women. The measure of Conscientiousness used in Friedman and colleagues' (1995) analyses included elements of Agreeableness (e.g., "freedom from vanity"). Consistent with this overlap, in the present study, less childhood Agreeableness for women was also found to be associated with more adult smoking, perhaps because less agreeable girls were more likely to experiment with this counternormative behavior and become smokers. Unlike findings from the Terman data, the present study did not observe an association between childhood Conscientiousness and adult alcohol use. However, Tucker et al.'s (1995) analyses of the Terman data showed that childhood sociability was associated with adult alcohol use, and in the present study childhood Extraversion (which subsumes sociability) was associated with adult alcohol use. Childhood Conscientiousness was not associated with adult BMI in the Terman data but it was for women in the present study.
The greater predictability of women's outcomes than men's was an unanticipated finding. Friedman et al. (1993) found some evidence of the reverse gender difference for the association between childhood Conscientiousness and longevity (i.e., greater predictability for men). They speculated that, through restricted social roles, women in the Terman sample may have shown less variation in their health behaviors and that this provided fewer opportunities for low Conscientiousness to work its ill effects on longevity. The Hawaii cohort may differ in this regard. The expansion of genderappropriate roles for women compared with men over the latter half of the 20th century (e.g., women's increased representation in the workforce) may have increased women's opportunities for behavioral choices influenced by personality traits.
A life span health-behavior model proposes that the influences of children's personality traits on adult health outcomes are mediated by health behaviors. Friedman et al. (1995) tested this model by examining whether smoking and alcohol use mediated the effects of low childhood Conscientiousness on mortality. Their findings showed partial mediation whereby the effects of Consci- entiousness on mortality were still significant even after accounting for the indirect effects through these health behaviors. In the present study, the effects of childhood Conscientiousness on adult self-rated health were partially mediated by smoking and BMI. The absence of fully mediated effects in either sample is not really surprising given that the influence of childhood Conscientiousness unfolded over decades with numerous opportunities for other biological and social-environmental variables to influence morbidity and mortality. Fortunately, the Hawaii cohort offers opportunities to investigate many aspects of participants' past lives as well as to continue to study them in the future. Therefore, more comprehensive evaluations of mediators of health outcomes will be possible.
The major finding from the Terman Life Cycle study that prompted this investigation was the association between childhood Conscientiousness and longevity. The Hawaii cohort is currently relatively free from morbidity and mortality. However, there are indications in this sample that Conscientiousness may eventually exert a similar influence among these individuals. Lower childhood Conscientiousness predicted poorer self-rated health for both men and women in the present sample, and self-rated health is a reliable predictor of mortality (Idler & Benyamini, 1997) . As reported previously by Hampson et al. (2000) , the 32 men known to have died in the Hawaii cohort scored over one quarter of a deviation below the average for their peers on childhood Conscientiousness. As the cohort is followed into the future, associations between Conscientiousness and self-rated health and mortality will be closely monitored.
The present study has a number of limitations related to the numerous as yet unanswered questions about the influence of other variables over the life span on this cohort's health behaviors and health outcomes. For example, the influence of socioeconomic status was not examined. Lower educational attainment is linked to lower socioeconomic status, which is associated with poorer health (Adler, Marmot, McEwen, & Stewart, 1999) . As shown in Table 1 , educational attainment was associated with all of the outcomes reported here. Educational attainment is influenced by childhood personality traits, particularly those associated with Conscientiousness and Intellect/Openness (Shiner, Masten, & Roberts, 2003) and may be a powerful way to capture important aspects of an individual's life path. Therefore, instead of offering an alternative explanation for heath outcomes, educational attainment (and socioeconomic status) may mediate the influence of childhood traits such as Conscientiousness on adult health-related outcomes. We will investigate this hypothesis in a later report.
In conclusion, the associations between childhood personality traits and four key health-related outcomes at midlife found here provide compelling, preliminary support for the life span healthbehavior model. At midlife, most people do not have manifest disease, although the pathological processes that lead to diseases such as diabetes, cardiovascular disease, and cancer may already be well-established. This study identified childhood personality traits that predicted adult risk factors for these diseases. This representative, multiethnic sample with comprehensive childhood personality data provides a unique opportunity for ongoing prospective research into the early determinants of lifelong behavior patterns and their relations to health outcomes.
